There are many technical challenges and opportunities ahead as sustainability in the built environment becomes a major economic force in relation to both building construction and energy supply. Climate change, the depletion of fossil fuel energy sources, and the security of future energy supplies are becoming a major concern for all countries. Materials and water are also becoming short in supply. All these issues are a clear indication that we are living in unsustainable ways. Many countries are developing at a rapid pace and the global rate of building construction is unprecedented, generally with little attention given to the impact that the construction and operation of these building will have on the environment, both locally and from a global perspective.
In 2007, the Intergovernmental Panel on Climate Change (IPCC) reported a 90% certainty that global warming is caused by human activity associated with greenhouse gas emissions. The increased CO 2 level in the global atmosphere is now a major concern. The reports states that if we are to avoid catastrophic climate change, average temperature rises must be maintained within 28C which equates to carbon dioxide (CO 2 ) levels in the atmosphere staying below 450 ppm. Perhaps the most alarming aspect of this is that we must take action within 10 years from 2007. That means we have only 8 years, not just to plan, but to act on the sustainability issues concerning the built environment.
In the longer term the planet needs to achieve carbon neutrality. If we take the view of climate change modellers that we have a finite amount of CO 2 that we can put into the atmosphere before the 28C limit is exceeded then we must budget this over a period of time. We might take the view that the carbon neutrality target is to be achieved by the end of this century and that the amount of emissions must be agreed globally, with some countries allowed to continue to increase their emissions, whilst other more developed countries begin to reduce sooner. At some stage all countries would emit the same per capita and then reduce to zero carbon. This is called the contraction and convergence principle.
So what role should the built environment play in this? In a global context the built environment is said to be responsible for about 50% of emissions and 70% if we include transportation associated with mobility within the built environment.
It is convenient to divide the built environment into new build, existing buildings and supporting infrastructures (for transport, water/sewage, waste and energy supply). Probably the easiest sector to deal with first is new build. As they are likely to be around for some time it is important that they perform well in relation to CO 2 emissions. Many governments worldwide are developing policies to reduce CO 2 emissions. In the UK, the government has set a target for all new houses to be ''zero carbon'' by 2016, and in some regions of the UK, for example Wales, the regional government has set a target for all new buildings to be zero carbon by 2011. The definition of a zero carbon building in its simplest form is that it has a reduced energy demand for thermal energy and power and that the supply is from renewable energy sources, integrated into the building, or near by. It does not normally mean green energy from large-scale grid supply, such as wind. These integrated renewable energy systems include solar, thermal, photovoltaic, wind, and biomass.
Most government policy is aimed at reducing the operating emissions of buildings. In doing so their embodied energy, which is the energy used to produce and transport materials and products, has become more significant. For low carbon buildings the embodied energy is now equivalent to its operating energy over the building lifetime. So, a true zero carbon building should not only offset the operating energy through renewable supply but also offset its embodied energy.
Modern methods of construction (MMC) are now being developed where much of the construction process is carried out off-site, which should result in more efficient use of resources, less waste, and better quality control. Adopting MMC may therefore be seen as a vehicle for delivering low carbon solutions in practice, especially for fast track construction programmes.
The main driver for zero carbon new buildings is through building regulations. However, it is vital that this mandatory top-down approach to improving sustainability is combined with a bottom-up approach as mainstream awareness grows and individuals and organisations are encouraged to take on more responsibility for the environment. In the future, the value of buildings is likely to be affected by their sustainability credentials. An example of this is the introduction of building rating systems, where buildings have to declare their sustainability credentials. Buildings with low sustainability ratings are likely to prove an investment risk in future and this strengthens the economic drivers for sustainability.
Although attention to new build is crucial to a zero carbon future, it is not going to reduce emissions, it will only reduce the rate of increase. The main problem area is the emissions associated with the existing building stock. This is more difficult to deal with through regulation especially at domestic scale where most emissions occur. Many buildings are also ''hard to treat'' in terms of making them more energy efficient and in integrating renewable energy systems. Energy efficiency measures can be applied but the cost may be too much for many people. Also it is not easy to determine what are the most appropriate package of measures for a specific building type, what savings can be achieved and at what cost. It is therefore likely that existing buildings will apply appropriate energy efficiency measures and then their energy supply must be decarbonised at a community or grid scale.
Our infrastructures also have associated emissions, from transportation, water/sewage and waste. We must look for reduced demand and efficient and effective supply through local central systems. However, many of our grid based systems are difficult to change and work in this field may take longer. We must ensure that when creating masterplans for new developments they should look at carbon emission reductions. Systems that can be integrated at a reasonable extra cost for significant energy and waste reductions and the utilisation of renewables such as biofuels should be incorporated wherever possible.
So a balanced approach is needed between reduced energy demand for operating and embodied energy and renewable supply from building or community integrated to large-scale grid. One might argue that current government policies aimed at zero carbon new build based on building integrated renewable may be unnecessarily difficult when the energy supply has to be decarbonised for the existing building stock. A holistic approach is needed. When dealing with buildings we need to include infrastructures and the embodied and operating energy associated with them. All too often decisions are made on evidence for a building rather than a building and its surrounds.
And of course we have to change our lifestyle -the way we do things and the pollution of consumerism. A low carbon future may easily be perceived as a gloomy place but this is not necessarily the case. A more sustainable lifestyle will create its own vibrant local and global economies that foster supporting social structures and cultural trends. It will be cleaner, healthier and ''feel good''. If we are to get there, then we have to change the image from ''people making a small insignificant contribution to the whole'', to ''a large improvement to individual quality of life''. A sustainable future lifestyle should not be perceived as a constrained existence but rather it offers us bright and exciting challenges and new opportunities to improve the way we live and work. We have many policies but few actions. There are still uncertainties relating to low carbon design and operation but we have enough knowledge to get on with it. We do not have time to solve all the problems before we start. We need to learn as we go and we need to share knowledge if we are to deliver a carbon neutral planet in the relatively short time we have.
